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Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

I, Randolph L. Geary, declare as follows: 

1 . I am an inventor named in the above-referenced patent application, and 
familiar with the contents thereof. 

2. The invention claimed in the subject application was completed prior tc 
September 27, 1995. The following paragraphs summarize the documents attached to 
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declaration which are submitted as evidence of same. All of the attached documents were 
prepared in the U.S. prior to September 27, 1995. All of the activities reported in these 
documents occurred in the U.S. prior to September 27, 1995. With respect to all of these 
documents, dates (all of which are prior to September 27, 1995) and portions that are not relevant 
to this declaration have been redacted. 

3. Exhibit A is a photocopy of a research protocol for which I was the Principal 
Investigator, submitted to the Wake Forest University Intramural Research Support Committee 
for approval. The protocol clearly outlines our goal (page 2, paragraphs 3 and 4) of using AAV 
vectors to transduce blood vessels in nonhuman primates, which had not previously been 
reported. Our idea prior to beginning these experiments (stated on page 2, paragraph 5) was "that 
AA V-based vectors will provide a means of direct and stable gene transfer into cells of the intact 
primate artery". This document clearly shows that we had envisioned AAV vectors as useful 
tools to achieve stable gene transfer to blood vessels prior to initiating our experiments in 
support of this invention. 

4. Exhibit B is a photocopy of a letter sent to me from Targeted Genetics 
Corporation detailing a Materials Transfer Agreement for the AAV vector employed in the initial 
animal experiments performed towards this invention. As stated in paragraphs numbered 1 and 2, 
the vectors were for use in testing AAV vectors for in vivo delivery to non-human primates in 
the above-mentioned research protocol. 

5. Exhibit C is a photocopy of a letter I received from co-inventor Dr. Carmel M. 
Lynch documenting a shipment to me of AAV viral vector (ACAPSN) for in vivo experiments 
performed in support of this invention. The vector was created for these experiments as 
described in Example 1 of the above-named patent application. In addition, Dr. Lynch had 
documented successful transduction of macaque smooth muscle cells and endothelial cells in 
primary explant cultures as described in Examples 2 (d) and 2 (e) of the above-named patent 
application. The vector was then applied by me to blood vessels of nonhuman primates in 

periments as described in Examples 3 and 4 of the above-named patent application. 
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6. Exhibit D is a photocopy of two photomicrographs (copied front and back) sent 
by me to Dr. Lynch showing expression of the AAV viral vector transgene, human placental 
alkaline phosphatase, in the endothelium of monkey blood vessels. These blood vessels were 
located in the adventitia of monkey arteries to which I had delivered the AAV viral vector 
encoding human placental alkaline phosphatase as described in Example 4 of the above named 
patent application. Additional confirmatory experiments were then performed where I delivered 
AAV viral vector provided by Dr. Lynch to blood vessels in additional monkeys as in Example 6 
of the above-named patent application. Histological sections of these blood vessels were stained 
for the recombinant alkaline phosphatase and again expression of the AAV vector was 
documented in endothelial cells of adventitial blood vessels. Exhibit E is a photocopy of a page 
numbered 055 from the laboratory notebook of Deanna Brown, a technician in Dr. Geary's 
laboratory detailing the alkaline phosphatase staining performed on blood vessels from this 
confirmatory experiment. Examples of the pattern of AAV vector expression documented in 
these confirmatory studies can be found in a paper later published by the inventors (Lynch CM et 
al. Adeno-associated virus vectors for vascular gene delivery. Circulation Research. 
1997;80:497-505). 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application, any 
patent issuing thereon, or any patent to which this verified statement is directed. 




March 5, 2003 

Randolph L. Geary^MD 
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OBJECTIVES AND SIGNIFICANCE 
Twenty tof^P-ntof pr— 

early recurrent stenosis (restenosis). ^^^^^fya^ and extracellular matrix 
results from injury-induced smootti ™^^tiw^m (angioplasty, bypass surgery, 
production. Virtually all method of arterial ™°™ l ™ d ^ stl \ t ^ elits . In addition to 
Sndarterectomy, atherectomy, s enting etc )^ 0 Xs f oma\ion aid vasospasm which can 
stimulating SMC prouferation, W^^g SSSS. sSSegi« to improve the durab lity 

ffie^^ 

largely been unsuccessful. 

TecluuquestogeneUca^^^ 

thrombosis at the site of arterial injury. Viral vectors can snu 

endothelial cells and SMC in culture* ^^ 0 »°^ r ^N^Tre^ E viral vectors in 
tmpeded by either inefficient vector uptake from* D 2 noviral ve ctors)4 or by the 
^2.3 by .pisomal vector vectors Sivjatf 5 . 

necessity for target cell replication to achieve stable gene transfer tretro 

A new and unique viral vector <****"**~°*S£ ^^v^u^e^S 
gene transfer directly into quiescent arterial «lls UUflffi. Aft expression 6 . 

fpecific integration into host cell "^.Jffi^iJSK anticoagulants and 

J^CTraS. SL^SP Modify the response to injury and liimt 

restenosis following arterial reconstruction. 

Using a well established non-human prima* .model ^^S^S^^^ 
deSine whether AAV-based ^^^^£SS^^^ vector ' "f* 0 * 
This pilot project has 3 specific aims. The first is to «^?v can achieve gene transfer into 
mmta gene human placental alkaline ^vivo. This will include 

STdXlialcells and SMC of ath f™'^^ 

documenting the efficiency of gene ^ J^f^SSdSS^^Uier cells at remote sites are 
reporter gene at the site of ^ V ^ n f^^J^ n response to AAV-hAP gene transfer 

late times after AAV-hAP treatment. 

!, is hypothesized that AAV-based vectors will provide £j£ 

too cens of the ^^SSS^uS^' Aft^-S Sors Lid prove useful for 
affected by prior endothelial denudation. It successrui, ™ 

?S deliver of therapeutic genes to diseased pnmate arteries. 



BACKGROUND 
Gene Therapy for Restenosis 
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canbeefflcienUyperformed^ 

expressed. Gene »^ 0 ? m ^l^^atS^ Gtm therapy techniques for 
reconstruction as many lesions develop J? "Srotic orimate arteries before clinical 

Gene Transfer into Vascular Cells 
fc .9*9— ^ 

endothelial cells 1 . Expression of recombinant genes was tnen sit e-sr*cific gene 

Unpianted into experiment arimals following £tL^ 3 l£L «* a 

expression was achieved injrjvp. by *«*£» TJSE* Section or by liposomal 
SST S »TSSSS"- Ujnnedin studies of dog artenes 
transfected with the luciferase gene but vector expression was short-lived . 

SMChaveb^nthefocu^^^ 

of cells in the artery wall and are cntically invoi F f of lesions in dise ased 

atherosclerosis 8 . Accumulation f^f^^ ^Zgrecomb^nt genes in SMC has 
atherosclerotic and restenouc artenes. The feasibility ^ g utic teins has been 

oeen established ^ SE£X been applied to SMC gene 

demonstrated ulvivo 3 . > u . Rettoviral vectors n , ttansduce( l in culture, seeded into 

transfer in non-human primates' >•« baboons. Expression of 

To date, no studies have demons. «d '»£*SSSS3SS 
vascular tissues following direct uuma gene transfer t-oi jns .. expression 4 
Meeting endothelial cells have been limited byj ^^ationT W.«Sy, retroviruses have 

episomal vector expression. 

Adeno-Associated Virus (AAV) for Arterial Gene Transfer. 
AAVisaDNAvinis^ 

non-pathogenic in that it has l^J^^^j^?^ is replication-defective in that it 
are seropositive for one of the 4 AAV serotypes^ AAV viru ^ ^ q{ Us 

requires helper virus functions to M™**"* ndo^ □ y ^ wiW . t codmg 

simultaneously infected with " p^ence of helper virus, and there ore 

sequences and are incapab e of ^^^^ The unique attribute of AAV-vectors is that 
provide a one-way "shuttle" for recombinant genes ne H l q{ ^ vectQrs „ t yell 

mey are capable of transducing ^^^S^JS^^ material specifically into 
understood, but they appear ^^1^°^^' fecentlv been sho wn to be effective at 
chromosome 19 of infected cells 6 . ^AAV-vec ors ha ^f^C^e for cystic fibrosis. These 
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f a a v vi>rtors for vascular tissues in primates is 
Advisory Committee. The effecuveness ^^^fflwcdb «mI SMCs are both viable 
unknown. Preliminary data suggesteAatpnmate en^ fc^p. studies 

targets, with efficient gene transfer m ^^S^wm^Ut AAV-vectors can be expressed 
are lacking in primates but Penary dato "jgJJ^j. aav is a primate virus (human 

potential for clinical application. 



MATERIALS AND METHODS 
Experimental Design 



Tw elvecynomolgusm^ 

«£rW gene human placental fS^S^MM mto Segment of C superficial femoral 

m group 1. both superficial femoral ar^s £3S£^^ 
£ froup 2 animals, the ^^^J^'^ZwS^ determine whether endotheha^ 
ca&ter denudation prior to AAV-hAP nf ^ion. ms ^ u ^ ^ Afteneg Wlll 
cells function as a barrier to AAV gene «^JXS«t comparisons, tissues from groups 1 
be removed 7 days later as in group 1 ■ T° Md » n ^^^ treated segments of the left superficia 
and 2 will be handled in an identical f «^^dft?Sther alkaline phosphatase histochemical 
femoral arteries will be removed ^^^^^nOA superficial femoral arteries will be 
.staining, immunochemistry or general hi to ogy . u*r« ^ pho s ph atase 
perfusion fixed inshu and processed for ^ tnaSsd arteries (muscle, liver 

localization, and cell proliferation »^ JJ^SSoe of AAV-hAP expression Treated 
lung, brain and kidney) will ^^^^^^^^mCpa^^^^^ 
vestel segments will also be jammed for evince ^ncreas f ^ m me ^ 

treatment itself may induce injury and l^d to inti m ^ ttu« *e J^g tin ^ me efficiency of gene 

Oata from groups , and 2 w„> abused - » £ t» £ 5ft ? ISjSjg 

tod«igDt«^f«g™p3«mr^«^^^ m ^ ltef U^ 1 and 2) and 
AAV-hAP (with or w thout pnor endothelial ° e nuMuon oaKu wi n men be observed closely 

kft££y incubated with Bolh """IfV". S 

for 6 weeks prior to excismg vessels f »^E£,£n. comparisons wiU be made between 
nerfusion fixed for morphometry and AAV-hAP locainauon r b o( thrombus 

S3 and control vessels (^"IXl^sinfMV^p'mlreaKd arteries of group 3 will 



(specific aim # 3). 
AAV-hAP vectors: 



Tfce adeno-associated virus-based ^f^^^^ tSffiS*^ 
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AAV-h^is mra nwi^ca w , Biosafety Level 2 precautions 

adenovirus contamination, Mv-nftr wm uc «omuw « » . M * /mo mqs of the 

mA ^Ouantities of AAV-hAP appropriate to conduct the experiments as described herein (-10 

2*S£d S£t£ SjK Principle Investigator and stored in debated freezer space m a 
Biosafety Level 2 laboratory. 

Animal Model: 

Atherosclerotic eynomolgus monkeys 'J^t^^^^^^ 
selected from the breedmg colony * <^°^ ^^^SS «. atherogenic diet for 

intubated and anesthetized with halothane gas ^ " m be exoosed in ^ thigh using 
serum, hematology and chemistries. Superficia femoral «^JJ" te ^JSnJl s wiU 6 t hen be 

pnor to infusion of AAV-hAP vector ^group d-*jl superficial femoral 

recovery. 

Animals will remain quarantined for 7 tf£f^'^^JS&12S£* 
(conjunctivitis, cough, diarrhea). Group 1 ™ 2 'mmats wu md ^ 



Geary, RL 
5 



i.m.), heparins (300 units/kg. i.v.), and tra^ to* e^ropsys u«e where ^wiUbe 
drawn for hematologic and chemisuy «^*EKrf s solution7~750 cc) at 
(100 mgfcg, i v.) the animals will be «^S»'^J™i e .L"T rtrnovfd and divided into three 

Voo mmHg. The left '^"^SSmSA »"ther tad in formalin for AAV-hAP 
seements: one snap frozen for rwssible DN A anMysis, »i>uii Camoy's fixative 

SgAocalization and cross- rt^fcg da*. & leftleg^taL the site of AAV- 
for immunocytochemical analyses. ^^™SeTonfteed in 10% formalin. The animd 
hAP treatment, will be excised and sna( .frozen or ^"g^p^ flxed with !0 % neutral 

S^ v ^»^SfS^- ^ for evidence of vec,or 

expression (AAV-hAP staining). 
All animal care and procedures 

Animal protocols have been W^ved by te Oray^ * of Health ,„ 



AAV-hAP vector localization: 



All fonnalin fixed tissues will ^ine^« ^ " f 
transduced cells expressing foe ^^^J^cA to 65°C (water bath) for 30 nun in 
phosphate buffered saline (PBS, 10 .^^ p n '™ at ^ activity. Samples will then be stained in a 
PBS to inactivate any endogenous ^™ P^^^s 0 1 mg/ml, Boehringer Mannheim) 



Morphology: 



After perfusion fixation, the right superficial ^ - J-^ESSS tiSSEf " °5 
rings -2 mm in length for AAV-hAP staining ; and I the ' ^ b)o # k {or morphometry 

Sickness will be cut and ^^Sj^^&«»y and imported into a 
analysis. Cross-sectional images will be capm^wim Analytics Inc., Vienna 

computer-based image analysis program flPLab Sl«»™^£A ^ vallKS for each arterial 

each vessel. 

Cell Proliferation Following Injury: 

m sections from each ring of the right supe maw rem I ^ ianapo lis, IN) and then 

monoclonal antibody against BrDu ^^^^^S^^iic tertiary antibody 
localized with biotinilated secondary antibodies ' «^^™" slide £ wiU be examined under oil 
staining (see below). After counter-staining wit ^J e ^ at ^ v ' M g will be de f m ed as nuclei with 
wuh an 100X objective. Proliferating inUmal ^ d ^^s wTl be estimated for each cross- 
brown antibody staining. Total mtimal and ^^^SSwe) by the number of nuclei per 
section by multiplying the respective cros ^ tl0 ^^X\dsof defined area using an eyepiece 
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the intima or media by total number of cells respectively and multiplying by 100. A me ™ Idling 
*5eX eSS^ll be determined by averaging values from the same 4 serial rings of artery 
used for the morphometric calculations above. 

Immunocytochemistry: 

light-microscopy. 
Statistical Analysis: 

software for the Macintosh (Abacus Concepts, Inc., Berkeley, tA). 
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Exhibit B 




Dr. Randolph L. Geary 
Assistant Professor of Surgery 

Cn^ Gray School of Medicine 
Division of Surgical Sciences 
Medical Center Boulevard 
Winston-Salem, NC 27 n / 

Dear Dr. Geary: 



for a Research ^mon wnicn iy foUows . 
with this Research Program, the parties agr 

Research Plan. 

o The Research Program and this ^^^^^X^ 
^^fc-Fffective Date") and continue through^^^^^^ 

SSSioc unless terminated earlier* 



targeteoGenet.cscorporat.cn 

|llH ,llH.r%.».S« l r IN >«lllr.»^'"« 




PAGES TWO AND THREE OF 
MATERIALS TRANSFER 
AGREEMENT BETWEEN TARGETED 
GENETICS AND WAKE FOREST 
REDACTED IN THEm ENTDXETY 



Dr. Randolph Geary 
Page Four 




one copy of the signed duplicates to us. 

We look forward to initiating this collaboration with you. 

Sincerely, 

H. Stewart Parker 
President and CEO 



ACCEPTED: 



BOWMAN GRAY SCHOOL OF MEDICINE AT 
WAKE FOREST UNIVERSITY. 




By 
Name 
Title: 
Date: 




Lawrence D. Smith 



Associate Dean. Research Development 




TARGETED GENETICS CORPORATION 




Exhibit C 



TARGETED 



GENETICS 



Dr. Randolph L. Geary . 
Bowman Gray School of Medicine 
Medical Center Boulevard 
Winston-Salem, NC 27157 

Dear Randy, / 
Enclosed arefourep^ndo^^ 

lactate shipped on dry ice Transfer tev^ to -70 C J^ U P cab £ et> ^ 
until use. I recommend ^^^J^^J^^ 1c? syringe under sterile 
thoroughly (you may vortex) ^^^^^^kA tube large enough 
conditions. Then place the syringe inside a seco ^^ n 7 n ^/ secondaIV tu be to permit 
to accommodate the virus d synnge, j ^^.^SrSons. Transport the 
removal of the virus from the biosafety cabmetunder contain ^ yirus 

tubes on ice packs to the operating s ^ n J"^X° t o come to roomlempeniture. 
remove the syringe from the ice packs an I aUow the • ™ m ££ fa ^ ^ 

XSSsK^^^^^^ 

hazardous (as I know you are well aware). 

Sincerely, 

Carniel M. Lynch, Ph.D. 



TARGETED GENETICS CORPORATION 
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